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What	  is	  the	  research	  question?	  

Table	  1:	  PICO	  structured	  research	  question	  

Free	  form	  questions	   Population	   Intervention	   Comparator	   Outcome	  

Do	  sensorimotor	  training	  
concepts	  reduce	  pain	  in	  adult	  
patients	  with	  non-‐specific	  
musculoskeletal	  pain	  and	  
improve	  functionality	  more	  
effectively	  than	  conventional	  
therapy?	  

Adult	  non-‐
specific	  
musculoskeletal	  
pain	  patients	  

Sensorimotor	  
training	  
concepts	  

	  

Conventional	  
therapy	  

Pain	  and	  
quality	  of	  life	  
related	  &	  
measures	  of	  
functionality	  

Do	  sensorimotor	  training	  
concepts	  reduce	  pain	  in	  adult	  
patients	  with	  non-‐specific	  
musculoskeletal	  pain	  and	  
improve	  functionality	  more	  
effectively	  than	  conventional	  
therapy?	  

Adult	  non-‐
specific	  
musculoskeletal	  
pain	  patients	  

Sensorimotor	  
training	  
concepts	  

	  

No	  
intervention	  

Pain	  and	  
quality	  of	  life	  
related	  &	  
measures	  of	  
functionality	  

What	  are	  the	  features	  of	  an	  
effective	  sensorimotor	  training	  
that	  reduces	  pain	  and	  improves	  
functionality	  in	  patients	  with	  
non-‐specific	  musculoskeletal	  
pain?	  

Adult	  non-‐
specific	  
musculoskeletal	  
pain	  patients	  

Sensorimotor	  
training	  
concepts	  

Ineffective	  
sensorimotor	  
training	  
concepts	  

Features	  of	  
the	  
intervention	  
method	  
applied	  

	  

What	  is	  the	  search	  strategy?	  

We	  will	   apply	   the	  methods	   recommended	   by	   the	   Cochrane	   Effective	   Practice	   and	  Organisation	   of	  
Care	  (EPOC)	  group	  [1].	  A	  life	  and	  health	  sciences	  librarian	  shall	  assist	  the	  trials	  search	  coordinator	  in	  
the	   development	   of	   the	   search	   strategy.	   The	   following	   databases	   will	   be	   searched	   for	   primary	  
literature	  (from	  inception	  to	  present):	  COCHRANE,	  CENTRAL,	  MEDLINE,	  EMBASE,	  CINAHL,	  DARE	  

Search	  terms	  will	  be	  defined	  for	  the	  population,	  intervention,	  and	  outcome	  and	  combined	  using	  the	  
Boolean	  logic	  operators	  AND,	  OR	  and	  NOT.	  	  

Free	   search:	   (perceptive	  OR	   proprioceptive	  OR	   sensorimotor	  OR	   sensorymotor	  OR	   sensory-‐motor)	  
AND	  ((nonspecific	  AND	  pain)	  OR	  (musculoskeletal	  AND	  pain))	  

A	   list	   of	   potentially	   relevant	   references	   found	   through	   the	   above	   search	   strategy,	   including	   grey	  
literature,	  will	  be	  exported	  to	  a	  tabular	  separated	  table	  for	  first	  identification	  of	  irrelevant	  references	  
(according	   to	   criteria	   described	   below).	   Once	   recorded,	   references	   will	   remain	   in	   the	   table	   and	  
categorised	   according	   to	   its	   status	   in	   the	   review	   process:	   Included,	   Excluded,	   Ongoing	   Study,	   or	  
Pending.	  
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What	  are	  the	  inclusion/exclusion	  criteria?	  

Titles	   and	   abstracts,	   that	  will	   be	   retrieved	   from	   the	   previously	   describes	   electronic	   search,	  will	   be	  
screened	  by	  the	  first	  two	  authors	  (see	  appendix	  for	  flow	  chart).	  The	  inclusion	  criteria	  are	  described	  as	  
follows:	  

Participants:	  Adult	  patients	  with	  chronic	  (pain	  persists	  for	  more	  than	  three	  months)	  or	  recurring	  non-‐
specific	   musculoskeletal	   pain	   including	   whiplash-‐associated	   disorders.	   Using	   the	   expression	  
‘recurring’	   is	  aimed	  at	   including	  studies	   investigating	  patients	  who	  suffer	   from	  frequently	  occurring	  
pain	   in	   the	   same	   region,	   but	   which	   usually	   subdues	   without	   external	   intervention.	   Only	   studies	  
declaring	  clinical	  examination	  or	  interview	  assessment	  for	  neurological	  deficits	  related	  to	  peripheral	  
or	   central	   nerve	   damage,	   vestibular	   diseases,	   osteo-‐articular	   diseases	   (e.g.	   rheumatoid	   arthritis),	  
fractures,	  and	  tumours,	  and	  clearly	  stating	  the	  absence	  of	  any	  of	  these	  conditions,	  will	  be	  included.	  
No	  restrictions	  regarding	  sex,	  ethnicity,	  language,	  or	  clinical	  setting	  (inpatients	  or	  outpatients)	  will	  be	  
made.	  	  

Intervention:	   All	   variations	   of	   sensorimotor	   training	   (all	   training	   types	   that	   address	   the	   sensory	  
system	  as	  well	  as	  motor	  control,	  e.g.	  training	  on	  a	  labile	  surface	  or	  dual	  task	  exercise)	  compared	  to	  
methods	  not	  including	  the	  sensory	  motor	  system	  (e.g.	  massage)	  or	  to	  no	  intervention	  at	  all.	  	  

Outcomes:	  As	  there	  is	  no	  gold	  standard	  to	  measure	  the	  construct	  under	  investigation,	  many	  different	  
ways	  are	  being	  used	  to	  determine	  the	  functional	  status	  and	  pain	  by	  different	  studies.	  Depending	  on	  
the	   aim	   of	   the	   study,	   the	   primary	   outcome	   might	   vary	   greatly.	   Generally,	   eligible	   studies	   should	  
include	  outcomes	  addressing	  pain	  perception,	  activity,	  function,	  or	  participation,	  e.g.	  [2,	  3]:	  

§ Back	  Pain	  Functional	  Scale	  
§ Numeric	  Pain	  Rating	  Scale	  (NPRS)	  
§ Oswestry	  Low	  Back	  Pain	  Disability	  Questionnaire	  
§ Roland-‐Morris	  Questionnaire	  
§ Visual	  Analogue	  Scale	  for	  Pain	  (VAS)	  
§ Quality	  of	  life	  related	  measures	   
§ Range	  of	  motion	  and	  other	  activity	  related	  measures	  etc.)	  
§ Measure	  of	  life	  Scale	  for	  P	  

Studies:	   Randomised	   controlled	   trials	   (RCTs),	   quasi-‐RCTs,	   and	   controlled	   before	   and	   after	   studies	  
(CBAs).	  

How	  will	  the	  data	  be	  extracted	  and	  analysed?	  

A	  health	  science	  librarian	  and	  MMc	  will	   individually	  apply	  the	  search	  strategy	  to	  produce	  the	  initial	  
data	   set.	   Together,	   with	   one	   co-‐author	   (CSch),	   but	   independently,	   MMc	   will	   sequentially	   screen	  
titles,	  abstracts,	  and	  full	  texts	  for	  inclusion.	  Inter-‐rater	  agreement	  will	  be	  assessed	  using	  percentage	  
agreement	  and	  Cohen’s	  Kappa	  statistic	  [4].	  Agreement	  is	  interpreted	  in	  accordance	  with	  Landis	  and	  
Koch’s	  benchmarks	   for	  assessing	   the	  agreement	  between	  raters:	  poor	   (<0),	   slight	   (.0-‐.20),	   fair	   (.21-‐
.40),	  moderate	  (.41-‐.60),	  substantial	  (.61-‐.80),	  and	  almost	  perfect	  (.81-‐1.0)	  [5].	  Titles	  will	  be	  screened	  
for	  PICOS	  described	  above,	  however,	  no	  language	  restrictions	  will	  be	  made.	  All	  abstracts	  that	  will	  be	  
selected	   by	   either	   one	   of	   the	   reviewers	   will	   be	   retrieved	   from	   the	   database.	   Thereby	   selected	  
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abstracts	  will	   again	  be	   screened	   for	  exclusion	  criteria	  not	   revealed	   in	   titles.	   Full	   text	  articles	   for	  all	  
included	  studies	  will	  be	  acquired	  by	  all	  possible	  means,	  if	  available.	  

If	   the	  methods	  described	   in	   the	  study’s	   full	   text	   involves	  sensorimotor	   training	  methods,	   if	  at	   least	  
one	  of	  pain	  or	  quality	  of	  life	  was	  measured	  as	  an	  outcome,	  and	  if	  the	  previous	  described	  criteria	  are	  
confirmed,	  the	  study	  will	  be	  included	  for	  data	  analysis.	  	  

Any	  disagreement	  is	  to	  be	  resolved	  by	  discussion	  between	  the	  review	  authors	  and	  arbitrator	  (EdB)	  as	  
required.	  

To	  reduce	  risk	  of	  bias	  and	  provide	  interpretable	  data,	  recommendations	  provided	  by	  Cochrane	  Pain	  
group	   [6]	   and	  PRISMA	  guidelines	   [7]	   are	   consulted	   for	  data	  extraction.	   Both	   review	  authors	   (MMc	  
and	  CSch)	  will	  individually	  extract	  data	  and	  record	  on	  a	  standardised	  data-‐extraction	  form	  based	  on	  
the	  template	  by	  the	  Cochrane	  Pain	  group	  [8].	  Data	  will	  be	  entered	  directly	  into	  a	  tabular	  separated	  
form	  (e.g.	  Microsoft	  Excel)	  to	  allow	  subsequent	  data	  analysis	  with	  standard	  statistical	  software	  (e.g.	  R	  
Studio	  or	  Matlab).	  

The	   extracted	   data	   should	   include	   study	   design	   and	   methodology	   (including	   randomisation	  
procedures	   and	   settings),	   participants’	   characteristics,	   details	   of	   the	   intervention(s),	   dropouts	   and	  
withdrawals,	  and	  outcome	  measures	  at	  baseline	  and	  endpoint.	  

In	   case	   of	   too	   high	   heterogeneity	   (e.g.	   I2	   >	   40%,	   or	   Cochrane’s	   Q	   p-‐value	   <	   0.1),	   data	   will	   be	  
synthesized	   qualitatively	   using	   levels	   of	   evidence	   as	   suggested	   by	   Tudler	   et	   al.	   from	   Cochrane	  
Collaboration	  Back	  Review	  group	  [11].	  

If	  outcomes	  can	  be	  standardized	  to	  a	  common	  pain	  and	  quality	  of	   life	  outcome,	  and	   if	  participants	  
prove	  to	  be	  homogeneous,	  quantitative	  effect	  size	  statistic	  will	  be	  applied	  to	  establish	  whether	  there	  
is	   evidence	   of	   an	   effect,	   estimate	   the	   size	   of	   the	   effect,	   and	   investigate	   whether	   the	   effect	   is	  
consistent	  across	  studies.	  	  
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